















































































































































































































































































































































































































































































































































































































































































































 Figure 1. Study location map and multi-level piezometer sites. Contains OS data © Crown 
copyright (2016). 
 Figure 2. Multi-level construction and lithology. Depths (in metres below ground level) of 
the seal locations and sampling intervals of each of the three multilevels at Bolton Hill (BH), 
McAuley School (MS) and Haslam Park (HP). Dark areas denote open section of multilevel 
(After Morris et al 2006). 
 Figure 3. Vertical profiles for hydrochemistry showing historical and recent trends. Average 
values used for historical data from Morris et al (2005): a) Ca (mg/l), b) Mg (mg/l), c) Na 
(mg/l), d) K (mg/l), e) HCO3 (mg/l), f) Cl (mg/l), g) SO4 (mg/l), h) NO3 (mg/l), i) field 
conductivity (µS/cm) for MS (McAuley School), HP (Haslam Park) and BH (Bolton Hill). No 
historical data is available from Morris et al. (2005) for field conductivity.  
 Figure 4. Boron depth profiles. Morris et al. (2005) is averaged data. Concentrations of B for 
a. BH (Bolton Hill), b. HP (Haslam Park) and c) MS (McAuley School). 
  
  
Figure 5. Stacked bar chart of MO’s with concentrations above 0.05 µg/l for: a) at BH (Bolton 
Hill) (22 m bgl piezometer not sampled in February 2014), b) HP (Haslam Park), c) MS 
(McAuley School). 
 Figure 6. Pesticide profiles at the a) HP (Haslam Park) and b) MS (McAuley School) 
multilevels. Geology is sandstone unless otherwise indicated. 
 
 
Table 1. Detection frequency and maximum concentration for compounds detected in the 
Doncaster multilevels during the study. Compounds in bold are WFD priority substances 
and/ or covered by the Drinking water directive (EC 1998). Table S2 in supplementary 
materials details the compounds’ usage. 








  Feb-14 Jul-14  Feb-14 Jul-14 
1,4-dioxane 123911 2  2 0.1 0.1 
2,4-dimethylphenol  105679  2 2 <DL 0.04 
2,4-Di-tert-butylphenol  96764 1 2 3 0.15 0.52 
2,6-dichlorobenzamide (BAM) 2008584 1  1 0.1 <DL 
2,6-di-tert-butylphenol  128392  1 1 <DL 0.01 
3,5-dimethylphenol  108689  1 1 <DL 0.02 
Atrazine  1912249 5 7 12 0.18 0.14 
Atrazine desethyl  6190654 3 6 9 0.08 0.1 
bis(2-ethylhexyl)phthalate 
(DEHP)  
117817 7 6 13 16 13 
Bisphenol A  80057 2 2 4 0.7 1.2 
Dibromomethane  74953  1 1 <DL 0.01 
Indane  496117  15 15 <DL 0.02 
Indene  95136  2 2 <DL 0.01 
Isopropylbenzene  98828  3 3 <DL 0.01 
N,N-diethyl-m-toluamide 
(DEET) 
134623 10  10 0.97 <DL 
Naphthalene 91203 1  1 0.2 <DL 
Non-regulated compounds       
n-propylbenzene  103651  18 18 <DL 0.02 
Octocrylene  6197304  1 1 <DL 0.01 
o-phenylphenol  90437  9 9 <DL 0.03 
other  Octabenzone  1843056  1 1 <DL 1.3 
other 3,5-di-tert-butyl-4-
hydroxyacetophenone  
no number  1 1 <DL 0.06 
other 7,9-di-tert-butyl-1-
oxaspiro(4,5)deca-6,9-diene-
82304663  2 2 <DL 0.1 
2,8-dione  
Simazine  122349 3 4 7 0.02 0.03 
       
total ports sampled  18 19    
 
  
Supplementary Information  
Table S1. Blank correction data. a) Compounds removed from results after 
consultation with NLS, b) Compounds and concentration found in equipment 
blanks and trip blanks. 
a)  
Compound Rule 
1,3-dichlorobenzene Detection limit of 0.05 µg/l 
2,4-Di-tert-butylphenol Detection limit of 0.05 µg/l 
naphthalene Detection limit of 0.05 µg/l 
 
b) 
Compound equipment or trip blank concentration (µg/l) date 
Triacetin Trip blank 0.05 Feb 2014 
DEET Trip blank 0.13 Feb 2014 
Benzophenone Trip blank 0.05 Feb 2014 
N-butyl-benzene 
sulfonamide 
Trip blank 3.9 Feb 2014 
Octocrylene Trip blank 0.03 Feb 2014 
Dimethylphthalate Trip blank 2.2 Feb 2014 
Dibromomethane Trip blank 0.03 Feb 2014 
Diethylphthalate Trip blank 2.0 Feb 2014 
Furfural  equipment blank 0.01 Jul 2014 
Isopropylbenzene equipment blank 0.01 Jul 2014 
n-propylbenzene equipment blank 0.02 Jul 2014 
N-butyl 
Benzenesulfonamide 
equipment blank 0.7 Jul 2014 
Indane equipment blank 0.02 Jul 2014 
o-Phenylphenol equipment blank 0.02 Jul 2014 
1(3H)-Isobenzofuranone equipment blank 0.01 Jul 2014 
Octocrylene equipment blank 0.01 Jul 2014 
Bis(2-ethylhexyl) adipate equipment blank 0.02 Jul 2014 
other Cas# 95169 
Benzothiazole 
equipment blank 0.01 Jul 2014 
other Cas# 4228108 
Ethanone, 1-(2,3-
dihydro-1H-inden-5-yl) 
equipment blank 0.02 Jul 2014 




Table S2. Detected compounds and their common usage. 
  
Compound Usage Cas 
number 
Solvents   
n-propylbenzene  Volatile Solvent 103651 
Isopropylbenzene  Volatile Solvent 98828 
Dibromomethane  Volatile Solvent 74953 








Additives for phthalates (plastics)  117817 
N-butyl benzenesulfonamide Neurotoxic plasticiser 3622842 




Pesticides and their metabolites 
 
  
Atrazine Herbicide 1912249 
 
Simazine  Herbicide 122349 
naphthalene PAH/Insecticide 91203 
N,N-diethyl-m-toluamide 
(DEET) 
insect repellent 134623 
Atrazine desethyl  Metabolite of Atrazine 6190654 
2,6-dichlorobenzamide Metabolite of Dichlobenil & Fluopicolide 2008584 
2,4-dimethylphenol  Used as pesticides and in the manufacture of antioxidants 105679 





Indane  Petrochemical compound 496117 
o-phenylphenol  Household disinfectants 90437 
2,4-Di-tert-butylphenol  Used in phosphile anti-oxidants, UV stabilizers, 
pharmaceuticals & fragrances. 
96764 
1,4-dioxane Personal Care Products, Stabilizer in chlorinated solvents 123911 
2,6-di-tert-butylphenol  Used industrially as a UV stabilizer, antioxidant for 
hydrocarbon based products, prevents gumming in aviation 
fuels. 
128392 
Octocrylene  UV-filter 6197304 









other  Octabenzone   1843056 
 
Stacked bar chart of micro-organic (MO) contamination with 
concentrations above 0.05 µg/l for Bolton Hill (22 m bgl piezometer not 
sampled in February 2014) 
